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YJIb TP A C TPY KTY P A 3IIHTEJIHH H PECHHHHBIX PEIJEnTOPOB 
IIAPA3HTHHECKOH TyPEEJIJIflPHH URASTOMA CYPRINAE 
(TURBELLARIA, «PROLECITHOPHORA») H nOJIOJKEHHE BHflA 
B CHCTEME PLATYHELMINTHES 

© E. E. KopHaKoea 

OnwcaHa yjibTpacTpyKTypa snHTejiHii h pecHHHHbix peuenTOpOB TypdejunipHH Urastoma cypri¬ 
nae — napa3HTa mh^hh Mytilus edulis. U. cyprinae cpean Bcex H3yneHHbix k HacroameMy BpeMeHH 
napa3HTHHecKHX TypdejiJiapHH Handojiee 6jiH3Ka k npeaxaM Neodermata. IloKa3aHo, hto Torncoe 
CTpoeHHe 3nHTejiH5i 3Toro BHaa oneHb 6 jih3ko k TaxoBOMy y caMUOB h jihhhhok pa3aejibHonojibix 
napa3HTHHecKHx TypdejunipHH poaa Kronborgia (Fecampiida). yjibTpacrpyxTypa anHTejimi lOHbix 
HenojioB03pejibix ypacTOM noJiHocTbio cxojma co CTpoeHneM snHTejiHfl jihhhhok poaa Kronborgia. 
BbiHBJieHbi ojiHOpecHHHHbie peuenTopbi 5 ranoB. CeHCOpHbie TepMHHajiH cxozmon yjibTpacTpyKTypbi 
niHpoKo pacnpocTpaHeHbi cpejm TypdejumpHH. IJoxa3aHO OTcyrcTBHe «KOJiJiapOB» b ceHcnjuiax 
U. cyprinae. Ha ocHOBaHHH aHajiH3a MopiJjojiorHH h coBpeMeHHbix MOJiexyjnipHbix aaHHbix npejmoxce- 
ho Bbi^ejiHTb U. cyprinae h 6jih3khx eft no Mop^ojioniH napa3HTHHecKHX Typdejuiflpnft poaoB 
Genostoma h Ichthyophaga b OTpaa Urastomida ord. nov. 


Urastoma cyprinae ABjmeTCfl iunpoKO pacnpocTpaHeHHbiM napa3HTOM >xa6p ABycTBop- 
naTbix mojijiiockob. BaxcHOCTb H3yneHHH 3Toro BHjta o6ycjioBjieHa TeM, hto oh He TOJibKO 
bxo^ht b Kpyr bhjiob napa3HTHHecKHx TypGejuinpHH c peBepTHBHbiM xapaKTepoM cnepMHo- 
reHe3a, xoTopbift cBH^eTejibCTByeT 06 hx 6jih30cth k npe^xaM Neodermata (Joffe, Korna- 
kova, 1998; Kornakova, Joffe, 1999), ho HMeeT cnepMHoreHe3, noJiHocTbio nxteHTHHHbift 
THnHHHOMy cnepMHoreHe3y Neodermata, t. e. npoTexaiomHft c c£)opMHpoBaHHeM MejmaH- 
Horo OTpocTKa (Watson, 1997). TaKHM o6pa30M, cpezm TypOejuiapHft, BKjHoneHHbix HaMH 
paHee b rpynny Revertospermata (Kornakova, Joffe, 1999), paccMaTpHBaeMbift bh,h, Han6o- 
jiee 6jih3ok no xapaxTepy cnepMnoreHe3a k Neodermata. rio3TOMy H3yneHHe yjibTpacTpyx- 
Typbi U. cyprinae BaxcHO xax xpifl noHHMaHHH npoaecca CTaHOBjieHna Neodermata, Tax h 
juia yTOHHeHHii CHHanoMopcjmbix npH3HaKOB 3toh rpynnbi. TaK, paHee, £0 H3yneHH5i 
cnepMHoreHe3a npejtCTaBHTejieft OTpsma Fecampiida cnepMnoreHe3, npoTexaioiHHft c c})op- 
MHpoBaHneM Me^naHHoro OTpocTKa h CMeHoft nojiapHOCTH cnepMaTH#, paccMaTpHBajica 
xax CHHanoMopcjDHbiH npH3Hax Neodermata (Ehlers, 1985); Tenepb xce 3tot npn3Hax 
cjiextyeT npn3HaTb njie3HOMopc})Heft. 

CTpyxTypa pecHHHHbix peuenTopoB U. cyprinae ao HacToamero BpeMeHH He onncaHa. 
3nHTejiHH xtaHHoro Bmta 6 bui H 3 yneH paHee (Noury-Srairi e. a., 1990, Tyler, Tyler, 1997), 
ojmaxo Ham MaTepnan no3BOJUieT jtonojiHHTb sth onncaHHfl BaxcHbiMH jteTajiflMH, b nacT- 
hocth cBejteHH^MH 06 H3MeHeHHH CTpoeHHA snHTejiH^ b 3aBHCHMOCTH ot B03pacTa nepBeft. 

MATEPHAJI PI METOJUIKA 

U. cyprinae 6 biJin HaifaeHbi Ha xcaOpax mh^hh Mytilus edulis L., coOpaHHbix b6jih3h 
o. MaTpeHHH b oxpecTHocTflx BejiOMopcxoH OnocTaHLtHH Cri6ry. KpynHbie, noHTH nono- 
B03pejibie nepBH 6buiH noHMaHbi b xompe aBrycTa, MOJiojtbie, HejtaBHO BbuiynHBiiiHecfl — 
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b Hanane hk)hh. HepBH 6binn 3acjDHKCnpoBaHbi b 4 %-hom rnyTapaAbAerHAe Ha KaKOAHnaT- 
hom 6ycj)epe, nocTcjDHKcnpoBaHbi 1 %-HbiM 0s0 4 Ha tom ace 6yc|)epe h nocjie o6e3BO>KHBa- 
hhh 3ajiHTbi b 3noH-apajiAHT. YjibTpaTOHKHe cpe3bi H3roTOBjieHbi Ha yjibTpaTOMe LKB-III h 
OK pameHbi ypaHHjiaueTaTOM h uHTpaTOM CBHHua no PeHHOAbAcy. llpocMOTp cpe30B npoBe- 
Ae h noA MHKpocKonoM JEM-1200 EX npH 100 h 60 kV. 

PE3yJIbTATI>I 

CTpoeHne anHTejiHJi. 3nnTenHH KpynHbix soeMnAnpoB Urastoma cyprinae Kjie- 
TOHHbin, HenorpyxceHHbin, pecHHHHbin (pnc. 1, a\ cm. bkji.). Kjictkh hmciot ynjiomeHHyio 
cjDopMy; KpynHbie, KjieTOHHbie KOHTaKTbi BCTpenaiOTCfl peAKO. Ea3ajibHbie Tejia pecHHneK 
cjienca npnnoAHHTbi HaA noBepxHocTbio snHTenHH. Mhkpobopchhkh AOBOAbHo mhotohhc- 
jieHHbi. KpynHbie ynjiomeHHbie HApa 3aHHMaiOT oOnacTb ot 6a3anbHOH 30Hbi snHTenHH 
noHTH ao annKajibHon uHTonna3Mbi. AnHKanbHan noBepxHOCTb snHTenHH cpaBHHTejibHO 
poBHan, Tor^a Kax 6a3anbHafl MeMOpaHa o6pa3yeT xopoiuo 3aMeTHbie KpynHbie H3rn6bi, 
HanpaBjieHHbie BHyTpb snHTenHH (pnc. 1, a). IIomhmo sthx KpynHbix h3th6ob 6a3anbHOH 
MeMOpaHbi b snHTejinn HaOniOAaiOTCfl MHoroHncneHHbie, xopoiuo pa3BHTbie, AOxoA^mne 
noHTH ao annKaubHon MeMOpaHbi HHBarHHaunH 6a3anbHOH MeMOpaHbi (pnc. 2, a , 6 , a; 

CM. BKJI.). 

OTAHHHTeAbHoii nepTon snnTennfl ypacTOMbi HBji5ieTC5i ero BbicoKaa ceKpeTopHaa aK- 
THBHOCTb: noHTH Ha TpH HeTBepTH o6l>eM UHTOnua3MbI OOAbUJHHCTBa KAeTOK 3aHHMaiOT 
KpynHbie ceKpeTOpHbie BKAioneHnn. riocAeAHne OTHeTAHBO pa3AHHHMbi no xapaKTepy 
ceKpeTa: oahh H3 hhx SAeKTpoHHO-nAOTHbin, roMoreHHbin, TorAa KaK Apyron c})H6pHAA5ip- 
Hbin, c pbixuo pacnojioxceHHbiMH toactbimh $H6pHAAaMH (pnc. 1, 6). rpaHyAbi ceKpeTa 
OKpyruo-yAAHHeHHbie, noKpbiTbi MeMOpaHon, noA MeMOpaHon rpaHyn c cj)H6pnAA5ipHbiM 
ceKpeTOM OTneTjiHBO BHAeH tohkhh caoh MaTepnaAa 6ouee bmcokoh hjiothocth. IIomhmo 
KpynHbix ceKpeTopHbix rpaHyn b snHTennH BCTpenaioTCH HeMHoroHncneHHbie Gouee Men- 
KHe ny3bipbKOBHAHbie BKAIOHeHHfl, np03paHHbie HAH CO CAaOoBbipaxeHHbIM c|>H6pHAAflp- 
HblM COAepJKHMbIM (pHC. 2, a, 6). U[HTOnAa3Ma SnHTeAHH CpeAHeH SAeKTpOHHOH nAOTHOCTH 
H npH MaKCHMaAbHOM pa3BHTHH CeKpeTa HMeeT BHA TOHKHX npOCAOeK MeXCAy KpynHbIMH 
rpaHyAaMH. Mhtoxohaphh He oneHb mhoto, ho ohh oneHb KpynHbie, c MHoroHHCAeHHbiMH 
KpncTaMH, hx MaTpnKC HecKOAbKO nAOTHee UHTonAa3Mbi (pnc. 2, 6 — z). Mhtoxohaphh 
nexcaT TAaBHbiM o6pa30M b 6a3anbHon 30He UHTonna3Mbi, b6ah3h HHBarHHaunH 6a3anbHon 
MeMOpaHbi. Ea3aAbHaM 30Ha snnTenHH CBoOoAHa ot cexpeTopHbix BKAioneHnn h coAepxcHT 
xoporno pa3BHTbiii ceKpeTopHbin annapaT: MHoroHncneHHbie uncTepHbi annapaTa ToAbA^KH, 
TAaAKHH h rpaHyAHpHbiii 3HAonAa3MaTHnecKHH peTHKyAioM (pnc. 2, e, a). Ot annapaTa 
TOAbA^KH OTACA5IIOTCH ny3bipbKH, KOHUeHTpnpyiOIUHeCfl B oGaBCTH HHBarHHaunH 6a3aAbHOH 
MeMOpaHbl KAeTOK. COAepXCHMOe STAX ny3bipbKOB pa3AHHHO no SAeKTpOHHOH nAOTHOCTH, 
OAHaxo 6onee KpynHbie ny3bipbKH hmciot OoAbuiyio nAOTHOCTb, h moxcho nonaraTb, hto b 
hhx npoHCxoA^T KOHueHTpauHA h (^)opMHpoBaHHe cexpeTa snHTeAHH. Ii3peAKa b 6a3anbHon 
nacTH snHTeAHH BCTpenaiOTCfl AHnHAHbie KanAH (pnc. 2, z). 

TpaHyAbi ceKpeTa o6ohx THnoB bbiboahtch Hapyxcy nyTeM 3K30UHT03a (pnc. 2, e\ 3, e } z\ 

CM. BKA.). npH BbIXOAe TpaHyA C ^)H6pHAAHpHbIM COAepXCHMbIM nOCAe HCHe3HOBeHH5I 
noBepxHOCTHOH MeMOpaHbi ot noBepxHOCTH BbixoA^men H3 snHTeAH^ rpaHyAbi THHyTcn 
xapaKTepHbie cjDHOpnnnflpHbie thxch (pnc. 3, e). 06biHHO h a6AlOAaeTCH OAHOBpeMeHHoe 
BbiBeAeHHe OoAbuioro KOAHnecTBa rpaHyA ceKpeTa, npHneM b stot npouecc MoryT BOBAe- 
KaTbca KaK rpaHyAbi oahoto THna, TaK h o6ohx THnoB OAHOBpeMeHHO. ripn stom o6pa30Ba- 
HHH BbipaxceHHoro caoh rAHKOKaAHKca Ha noBepxHOCTH snHTeAHH Mbi He HaOmoAann. 
lly3bipbKOBHAHbie BKAiOHeHHH TaKxce BbiBOAflTCH Hapyxcy nyTeM 3K30UHT03a (pnc. 2, 6 } e). 

KneTKH snHTeAHH He OAHHaKOBbi no KOAHnecTBy h cooTHomeHHio b hhx AByx bhaob 
cexpeTa: HapnAy c KAeTKaMH, coAepxcamHMH npHMepHO OAHHaKOBoe koahhcctbo ceKpeTa 
o6ohx THnoB, BCTpenaiOTCH kactkh, b KOTopbix npeoOnaAaeT oahh H3 THnoB BKAioneHnn, 
TorAa KaK Apyron — npeACTaBAeH He3HanHTenbHO. KaKOH-An6o 3aKOHOMepHOCTH b pacno- 
AOXCeHHH TaKHX KAeTOK HaMH He OTMeneHO. 
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3nHTejiHH He^aBHO BbijiynHBmnxcfl U. cyprinae 3aMeTHO OTjiHHaeTca no CTpyKType 
cexpeTa ot snHTejma KpynHbix nepBen (pnc. 3, a, 6). B HeM Taioxe HMeiOTCfl ceKpeTopHbie 
rpaHyjibi ^Byx TnnoB, ho 3JieKTpoHHO-njioTHbie rpaHyjibi hmciot b uejiOM MeHbmne pa3Mepbi 
h MeHee o6njibHbi, a cjDHGpHJumpHbiH cexpeT HMeeT HecKOJibKo HHyio CTpyKTypy — c^)h 6- 
pnjuibi TOHKne h 6ojiee njioTHO ynaKOBaHbi b rpaHyjie, o6pa3y5i b uejiOM CTpyKTypbi 
MeHbineH sjieKTpoHHon njiOTHOCTH, neM cf)H6pHjui^pHbie rpaHyjibi b snHTejinn 6ojiee Kpyn¬ 
Hbix 3K3eMnjiapoB. 3jieKTpoHHO-njioTHbie h cf)H6pHjui^pHbie rpaHyjibi hmciot BbiTflHyTyio 
cjDopMy h pacnojioxeHbi BepTHKajibHo b TOJime snHTejimi. riy3bipbKOBH^Hbie BKjnoHeHHfl b 
3nnTejiHH Taxnx ypacTOM He OTMeneHbi. IJ[HTonjia3Ma 6a3ajibHOH 30Hbi snHTejimi oneHb 
npo3paHHa^, b Hen Taxxe pacnojioxceHbi ceKpeTopHbiH annapaT h OTaejibHbie mhtoxoh^phh. 
ynacTKH npo3panHOH unTonjia3Mbi pacnojiaraiOTca h Mexjxy cexpeTopHbiMH rpaHyjiaMH. 

flecMocoMbi Mexay snHTejinajibHbiMH KjieTKaMH nepBen pa3Hbix B03pacT0B coBepmeHHO 
cxo^Hbi (pnc. 3, d). Ohh coctoat H3 KopoTKoro cenTnpoBaHHoro ynacTKa, annKajibHO 
nepexo^mero b 3aMeTHyio, nacTO ^OBOJibHo fljiHHHyio h uinpoKyio mejib Mexc^y MeM6paHa- 
mh npnjieraiomHX KJieTOK, h ^jihhhoh 30Hbi npnjiexaHHfl, aoxoaflmen #o 6a3ajibHOH 
MeM6paHbi. 

CTpoeHne snHTejina b o6jiacTH opo-reHHTajibHoro OTBepcTHa cxo^ho c yjibTpacTpyKTy- 
pOH 3nHTeJlH51 OCTaJlbHOH nOBepXHOCTH Tejia. 

Ea3ajibHaa njiacTHHKa snHTejimi U. cyprinae xopomo pa3BHTa, TpexcjiOHHaa (pnc. 1,2). 
Ea3ajibHa5i MeM6paHa snHTejina no^ocTJiaHa tohkhm cjioeM MexcKJieTOHHoro MaTpHKca 
cpe^Heft sjieKTpoHHOH njiOTHOCTH, nojx hhm pacnojioxceHa njioTHaa TOHKOcj3H6pHJiJi5ipHa5i 
nacTb 6a3ajibHon njiacTHHKH, 6ojiee npoxcHMajibHO pacnojioxeH tojictmh cjioh pbixjio 
pacnojioxceHHbix $h6phjiji MexKjieTOHHoro MaTpHKca. Moxho OTMeTHTb, hto b uejiOM 
MOKKJieTOHHblH MaTpHKC y 3TOrO BHJja pa3BHT flOBOJIbHO CJia6o. 

CTpoeHHe pecHHHHbix ceHcnjiji. B snHTejinn U. cyprinae oSHapyxceHbi ceH- 
cnjuibi 5 TnnoB. ^epHbie nacTH Bcex ceHCHJui jiexaT BHe snHTejiHa, hx cB5i3b c HHTpasnn- 
TejinajibHOH nacTbio ceHCHJui npocjiejiHTb He yaajiocb. 

CeHCHjuibi nepBoro (Han6ojiee pacnpocTpaHeHHoro) Tnna BCTpenaiOTCfl no BceMy Teny 
nepBfl (pHC. 4, a — e\ cm. bkji.). AnHKajibHaa nacTb TaKHX ceHCHJiJi HecKOJibKo BbiCTynaeT 
Bbime ypoBHfl snHTejiHfl. CeHCHJiJibi hmciot flJiHHHyio pecHHHKy, KHHeTocoMa KOTopon 
npnnojiH^Ta Bbime ypoBHfl anHKajibHon MeM6paHbi ceHCHjuibi. Ot 6a3ajibHoro Tejia BHyTpn 
HepBHoro OTpocTKa T^HeTC5i ^JiHHHbin tohkhh KopemoK co cjiaSoBbipaxeHHOH nonepen- 
HOH HCHepHeHHOCTbK). PeCHHHKa OKpyXCeHa HeMHOrOHHCJieHHbIMH MHKpOBOpCHHKaMH c 
mnpoKOH 6a3ajibHOH nacTbio, hmcioiuhmh 6ojiee HH3Kyio njiOTHOCTb uHTonjia3Mbi no cpaB- 
HeHHK) C SnHTejinaJlbHblMH MHKpOBOpCHHKaMH. B UHTOnJia3Me HepBHoro OTpOCTKa BCTpe- 
naiOTCfl y^jiHHeHHbie mhtoxohjjphh. HeMHoroHHCJieHHbie MHKpoTpy6oHKH b nenponjia3Me 
CKOHueHTpnpoBaHbi Boxpyr ocHOBaHHfl KopemKa h pacnojioxceHbi b ochobhom pa^najibHO. 
B anHKajibHon nacTH HepBHbix otpoctkob BCTpenaiOTCfl HeMHoroHHCJieHHbie 3JieKTpoHHO- 
CBeTJibie MeM6paHHbie ny3bipbKH. flecMOCOMbi MOK^y MeM6paHaMH snHTejinajibHbix kjictok 
H HepBHbix OTpOCTKOB CXO^Hbl C fleCMOCOMaMH MOKfly SnHTCJIHaJIbHblMH KJieTKaMH. Taxne 
*e ^ecMocoMbi xapaKTepHbi jyia Bcex TnnoB oSHapyxceHHbix ceHCHJui, nosTOMy Hnxce Mbi 
hx OT^ejibHo He onncbiBaeM. Bbime ypoBHfl cenTHpoBaHHoro ynacTKa k anHKajibHbiM 
ynacTKaM MeM6paH aeHapHTOB sthx cchchjiji npHJieraeT He6ojibmoe cxonjieHHe sjieKTpoH- 
Ho-njiOTHoro MaTepnana. 

CeHCHjuibi BToporo Tnna HeMHoroHHCJieHHbi h 6buiH o6Hapy>xeHbi TOJibKo b 3a^HeH 
nacTH Tejia, b6jih3h opo-reHHTajibHoro OTBepcTHfl (pnc. 3, e\ 4, z, d). Bc^ annKajibHaa nacTb 
ceHCHjuibi o6pa3yeT OKpyrjioe paciimpeHMe, 3aMeTHO BbicTynaiomee Haa ypoBHeM noBepx- 
HOCTH SnHTeJIHH. PeCHHHHblH KOpemOK OHeHb TOHKHH. MHKpOBOpCHHKH HeMHOTOHHCJieH- 
Hbi, c mnpoKHM ocHOBaHHeM. OTjiHHHTejibHOH nepTOH sthx ceHCHJui ^Bji^eTC^ 6ojibmoe 
KOJIHHeCTBO MeM6paHHbIX SJieKTpOHHO-CBeTJIbIX ny3bipbKOB B UHTOnjia3Me CeHCOpHOH Tep- 
MHHajiH. HenpoTpy6oHKH b hx uHTonjia3Me He o6Hapyx<eHbi. 3jieKTpoHHO-njiOTHbie CTpyK- 
Typbi, npnjieraiomHe k anHKajibHon o6jiacTH MeM6paHbi HepBHoro OTpocTKa, OTcyTCTByiOT. 

CeHCHjuibi TpeTbero Tnna Taxxce HeMHoroHHCJieHHbi, o6Hapy>KeHbi b cpe^Hen nacTH 
Tejia nepBen (pnc. 5; cm. bkji.). Hx annxajibHa^ nacTb He BbwaeTC^ Ha^ noBepxHOCTbio 
snHTejiH^, o^HaKO KHHeTocoMa pecHHHKH HecKOJibKo npnnoAH^Ta Ha^ anHKajibHon no- 
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BepxHOCTbio. KopemoK pecHHHKH cjierKa yTOjimeH b BepxHen nacTH, HMeeT BbipaxeHHyio 
nonepenHyio HCHepneHHOCTb, tohkhc cj)H6pHJiJibi otxo^ht ot Kopeiuxa pa^najibHO b uhto- 
njia3My HepBHoro OTpocTKa. AnHKajibHbie mhkpobopchhkh He oOHapyxeHbi. HeMHoronnc- 
jieHHbie 3JieKTpoHHO-CBeTjibie ny3bipbKn BCTpenaiOTCfl b anHKajibHOH o6;iacTH ceHCHJuibi. 
HepBHblH OTpOCTOK npOCJIOKHBaeTCH BHyTpH 3nHTeJlH5I Ha 3HaHHTeJlbHOM npOTHXeHHH, 
3ajieraB b cpejjHen nacTH LjHTonjia3Mbi snHTejiHH. Ero uHTonjia3Ma npo3paHHan, c He3HanH- 
TeJIbHblM KOJIHHeCTBOM C}DH6pHJlJ15ipHOrO MaTepHaJia H HeMHOrOHHCJieHHbIMH y^JIHHeHHblMH 
MHTOXOH^pHflMH. 

CeHCHJuibi neTBepToro THna HeMHoro BbiCTynaiOT 3a ypoBeHb anHKajibHOH noBepxHOCTH 
snHTejiHH (pHC. 6; cm. bkji.). Ea3ajibHa5i nacTb pecHHneK Taioxe HecKOJibKO npnno£H5iTa uaj\ 
anHKajibHOH noBepxHOCTbio ceHCHJuibi. KopeuiKH Taxnx cchchjiji «pa3JioxManeHbi», KopoT- 
Kne, c OTneTjiHBOH nonepeHHOH HCHepneHHOCTbio (pnc. 6, a). Mhkpobopchhkh HeMHoro- 
HHCJieHHbi hjih, no-BH^HMOMy, MoryT OTcyTCTBOBaTb. Ha cepHH cpe30B nepe3 TaKyio ceH- 
CHjuiy 6buia oOHapyxeHa TOJibKO oj^Ha MHKpoBopcHHKa c lhhpokhm ocHOBaHHeM h sjickt- 
poHHO-CBeTjiOH uHTonjia3MOH (pnc. 6, e). B anHKajibHOH o6jiacTH ceHCHJuibi jiexaT 
He6ojibuiHe CKonjieHHA njiOTHoro MaTepnajia, npnjieraiomHe k MeM6paHe Bbime ypoBHH 
CenTHpOBaHHOH HaCTH fleCMOCOMbl. CeHCHJIJIbl npOflOJDKaiOTCfl B LUHpOKHH OTpOCTOK HepB- 
hoh KjieTKH, coaepxamHH MHoronHCJieHHbie MeM6paHHbie ny3bipbKH. Mhtoxohjiphh yjyin- 
HeHHbie, pacnojiaraiOTC^ b 6a3ajibHOH nacTH HHTpasnHTejinajibHoro ynacTKa HepBHoro 
OTpocTKa. HenpoTpy6oHKH HeMHoroHHCJieHHbi. 

CeHCHjuia n^Toro THna 6biJia BCTpeneHa ojjhh pa3 h H3yneHa HenojiHO (pnc. 3, x). Ee 
anHKajibHaa noBepxHOCTb TaKxe 3aMeTHO BbmaeTCfl Bbiine ypoBHH snHTejiHH. Ea3ajibHan 
nacTb pecHHHKH npnnoaHHTa hsljx ypoBHeM anHKajibHOH MeM6paHbi ceHCHJuibi. AnHKajibHaa 
nacTb ceHCHJuibi HeceT BHaoH3MeHeHHyio rHnepTpocjjHpoBaHHyio MHKpoBopcHHKy, HMeio- 
myio KanjieBH^Hyio cJjopMy c y3KHM ocHOBaHHeM. B BepxHen nacTH stoh mhkpobopchhkh 
HMeeTCA «manoHKa», o6pa30BaHHan pacuiHpeHHOH uncTepHOH c niaaKOH MeMOpaHOH, 
OKpyxaiomaa ynjiOTHeHHyio OKpyrjiyio nacTb uHTonjia3Mbi, 3anojiH5nomyio mhkpobopchh- 
Ky. B uHTonjia3Me anHKajibHOH nacTH ceHCHJuibi 3aMeTHbi MejiKHe MeM6paHHbie ny3bipbKH 
c cojiepxcHMbiM cpeaHen sjicktpohhoh hjiothocth, 3axo^mHe TaKxe h b BHflOH3MeHeHHyio 
MHKpoBopcHHKy. YnjioTHeHHbiH cjioh MaTepnajia no# anHKajibHOH MeMOpaHOH ceHCHJuibi 
BbipaxeH cjia6o. 


OBCY^EHHE 

3nHTejiHH. PaHee yjibTpacTpyKTypa snHTejiHA nojiOB03pejibix U. cyprinae 6bma £0- 
CTaTOHHO nojipo6HO H3yneHa Ha MaTepnajie H3 CpejjH3eMHoro Mopa (Noury-Srairi e. a., 
1990). HauiH AaHHbie no yjibTpacTpyKType snHTejiHH U. cyprinae HecKOJibKO OTjiHHaiOTCfl 

OT JiaHHbIX, npHBeaeHHbIX B 3TOH pa60Te. 3tO MOXeT O&bflCHHTbCfl KaK pa3J!HHH5IMH B 
MeTojiHKe cJ)HKcauHH, TaK h TeM, hto cpej^H3eMHOMopcKHe ypacTOMbi napa3HTHpyi0T B 
j^pyroM BHjje xo3HHHa Toro xe pojia — Mytilus galloprovincialis. B snHTejiHH ypacTOM H3 
Cpej^H3eMHoro Mopa 3aMeTHO MeHbine sjieKTpoHHO-njiOTHbix rpaHyji, a coaepxHMoe rpaHyji 
c 4?n6pHjui^pHbiM ceKpeTOM 3aMeTHO MeHbmeH njiOTHOCTH, hx c})H6pHjijibi CHjibHO pa3pexe- 
Hbi, h rpaHyjibi Bbim^T, KaK noHTH nycTbie sjieKTpoHHO-CBeTjibie CTpyKTypbi. 3jieKTpoH- 
HO-CBeTjibie ny3bipbKH b snHTejiHH He onncaHbi, h Mbi He cmohih BbiflBHTb hx Ha sjieKTpo- 
HorpaMMax, HjijnocTpHpyiomHx 3Ty pa6oTy. OcTajibHbie aeTajin CTpoeHHH cxojiHbi: y cpej^H- 
3eMHOMopcKOH cJjopMbi TaKxe OTMeneHO 3HanHTejibHoe pa3BHTHe HHBarHHauHH 6a3ajibHOH 
MeMOpaHbi, cexpeTopHbiH annapaT snHTejinajibHbix kjictok b o6ohx cjiynaax cocpej^OToneH 
b 6a3ajibHOH nacTH kjictok, o^Haxo y ypacTOM H3 Eejioro Mop^ 3Hjionjia3MaTHHecKHH 
peTHKyjnoM pa3BHT 3aMeTHO CHjibHee. ABTopbi onncbiBaiOT 6a3ajibHyio njiacTHHKy snHTejinn 
y H3yneHHbix hmh nepBen KaK j^ByxcjiOHHyio, oj^HaKO Ha HeKOTopbix 3JieKTpoHorpaMMax, 
npej^CTaBjieHHbix b CTaTbe, othctjihbo pa3JiHHHMO ee TpexcjiOHHoe CTpoeHHe. 

KpaTKoe onncaHHe snHTejinn U. cyprinae , Hanj^eHHbix b mhjihhx Mytilus edulis y 
aMepHKaHCKoro noOepexb^ CeBepHOH ATjiaHTHKH, j^aHO b paOoTe TanjiepoB (Tyler, Tyler, 
1997). YjibTpacTpyKTypa snHTejinajibHoro cexpeTa, onncaHHoro b hx pa6oTe, 3HanHTejibHO 
6jiHxe k TaKOBOMy, Bbi^BjieHHOMy y OejiOMopcKHx ypacTOM. OaHaxo Mbi He oOHapyxnjiH 
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y HCCJie,aOBaHHbIX HaMH HepBeH pa3JIHHHH B CTpOeHHH MHKpOBOpCHHOK BeHTpaJIbHOH H 
aopcajibHOH CTopoH Tejia, OTMeneHHbix sthmh aBTopaMH. Tax xce, xa k h b HaiueH paOoTe, 
aBTOpbi aejiaK)T bbiboji o xjieTOHHOM CTpoeHHH 3nHTejiH5i ypacTOMbi. PaHee Oojibmafl 
npOTHXceHHOCTb xjieTox snHTejiHA c peaxo BCTpenaioinHMHCfl xapaMH h jjecMOcoMaMH aajia 
ocHOBaHHe npe^nojioxHTb, hto snHTejiHii U. cyprinae CHHUHTHajibHbiH (Rieger e. a., 
1991). 

PaHee HaMH 6buio Bbicxa3aHO npeanojioxceHHe o cjjHjioreHeTHHecxoH 6 jih 30 cth U. cyp¬ 
rinae x napa3HTHnecxHM Typ6ejui5ipH5iM OTpxaa Fecampiida h napa3HTHnecxHM TypOejuifl- 
Phmm poflOB Genostoma w Ichthyophaga subcutanea (Kornakova, Joffe, 1999). Bojiee 
no3jtHee MOJiexyjixpHoe nccjiejtOBaHHe 3thx bhjjob nojtTBepjtHJio Haiue npejtnojioxeHHe 
(Littlewood e. a., 1999a, 1999b). K coxcajieHHio, yjibTpacTpyxTypa Genostoma w Ichthyo¬ 
phaga H3yneHa HeaocTaTOHHO. YjibTpacTpyxTypa snHTejiHfl (JjexaMnHHa po^a Kronborgia 
H3yneHa aoBOJibHO nojtpoOHO (Bresciani, Koie, 1970; Koie, Bresciani, 1973; Williams, 
1988, 1990, 1991, 1993). 

CpaBHHTejibHO-Mopc})ojiorHHecxHH aHajiH3 yjibTpacTpyxTypbi snHTejiHa U. cyprinae w 
caMOx Kronborgia BbiflBjweT 3HaHHTejibHoe cxo^ctbo b yjibTpacTpyxType snHTejineB 3thx 
napa3HTHHecxHx TypOejijixpHH. B snHTejiHH xpOHOopran Taxxce npHcyTCTByioT xpynHbie 
ymiHHeHHbie cexpeTopHbie rpaHyjibi asyx thhob — sjiexTpoHHo-njiOTHbie h c (fmOpHJuiflp- 
hwm coaepxcHMbiM. CexpeTOpHbiH annapaT cxojtHbiM o6pa30M pacnojiox<eH b 6a3ajibHOH 
nacTH snHTejiHH. Ba3ajibHaa njiacTHHxa Taxxce TpexcjiOHHaa. Eme OTneTjiHBee 3to cxojict- 
bo npoaBJiaeTCH npH cpaBHeHHH snHTejiHfl caMuoB h 3axjHoneHHbix b smite jihhhhox 
Kronborgia h lOHbix, HejjaBHO BbiJiynHBHJHxcfl ypacTOM: hx snHTejiHH cojjepxcHT njiOTHO 
ynaxoBaHHbie, cnjibHO yjyiHHeHHbie cexpeTopHbie rpaHyjibi c TOHxoc{)H6pHjijiflpHbiM cojtep- 
xcHMbiM, npaxTHHecxH HaeHTHHHbie rpaHyjiaM snHTejiHfl caMUOB h jihhhhox Kronborgia. 
3to cxojictbo xaxceTcx ocoOeHHO nopa3HTejibHbiM, ecjin ynecTb, hto snHTejiHH xpOHOop- 
thh, no-BH^HMOMy, HrpaeT axTHBHyio pojib b ycBoeHHH nHTaTejibHbix BeuiecTB. 3th napa- 
3HTHHecxne TypOejuiMpHH hbjihiotch oOnTaTejiHMH nojiocTH Tejia paxoo6pa3Hbix. Ohh 
jinmeHbi xHiuenHHxa, xax h apyrne cjjexaMnHHjtbi, h hx snHTejiHio Bcema npHnncbiBajiacb 
BaxcHaa pojib b TpaHcnopTe nHTaTejibHbix BemecTB H3 xch^xocth reMOuejix b opraHH3M 
nepBH. Hnxaxnx npH3HaxoB BHyTpnxjieTOHHoro nHineBapeHHfl b hx snHTejiHH He oOHapy- 
xceHO. YpacTOMbi ^bjihiotch napa3HTHnecxHMH Typ6ejui5ipH5iMH c coBepuieHHO apyrHMH 
OnojiorHHecxHMH ocoOeHHOCTAMH: ohh He shjio-, a 3XTonapa3HTbi, HMeiOT HOpMajibHO 
pa3BHTyio nnuieBapHTejibHyio CHCTeMy, hx xo35ieBa othocatca x jtpyroMy THny 6ecno3BO- 
HOHHblX. H3BeCTHO, HTO HepBH MOTyT nOXHJtaTb MaHTHHHyiO nOJIOCTb X03MHHa H aXTHBHO 

njiaBaTb b BOjje (Westblad, 1955). Moxcho npeanojiaraTb, hto hx snHTejiHH BbinojiH^eT 
TJiaBHblM o6pa30M 3amHTHyiO (JjyHXUHK). OneBHaHO, HaCXOaHOH, npaXTHHeCXH HaeHTHHHOH 
MOpcJjojiorHHecxoH ocHOBe snHTejiHH Kronborgia h Urastoma BbinojiHfliOT coBepmeHHO 
pa3Hbie cfjyHxuHH. Cxo^ctbo yjibTpacTpyxTypbi snHTejineB sthx Typ6ejui5ipHH, no-BHjtHMO- 
My, OTpaxcaeT hx cJ)HjioreHeTHHecxoe pojtCTBO. 

KpynHbie cexpeTopHbie BXjHoneHHfl b snHTejiHH sthx bhjjob cooTBeTCTByiOT THny 
«xpynHbix pa6 ( aoH,aoB», xoTopbie xapaxTepHbi jtjui snHTejineB TypOejuiapHH Tricladida 
(Seriata) (Smith e. a., 1982; Tyler, 1984). Baxmo OTMeTHTb, hto Ha cjjHjioreHeTHHecxoH 
cxeMe, nojiyneHHOH c noMombio MOjiexyjiflpHoro aHajiH3a, Fecampiida w Urastoma , Tax xce 
xax h Ichthyophaga , rpynnnpyiOTCH hmchho c TpnxjiajtaMH (Littlewood e. a., 1999a, 
1999b). Moxcho xoHCTaTnpoBaTb, hto, HecMOTpx Ha cymecTBeHHyio pa3HHuy b c})yHxuHxx, 
MOpcJjojiornx snHTejineB y Kronborgia w Urastoma He npeTepnejia 3HaHHTejibHbix H3MeHe- 
HHH H COXpaHHJia, BepOflTHO, HepTbl CXOJtCTBa CO CTpyXTypOH 3nHTejIH5I oOuTHX CBOOojtHO- 
xcHByutHX npeaxoB. AHajiH3 cJjHjioreHeTHHecxnx B3aHM00TH0meHHH sthx napa3HTHHecxnx 
TypOejuiapHH h Seriata TpeOyeT paccMOTpeHHx b OTjtejibHOH CTaTbe. 

CxoacTBO b yjibTpacTpyxType snHTejineB Urastoma w Kronborgia , Ha Ham B3rjix,a, 
no3BOJixeT BbiHBHTb npejtnocbiJixH x ycnemHOMy nepexojty x 3Hjtonapa3HTH3My y npejtxoB 
3TOH (JjHJIOreHeTHHeCXOH BeTBH TypOejIJIXpHH. HeJIb3X He oOpaTHTb BHHMaHHH Ha CHJIbHOe 
pa3BHTne b snHTejiHH Urastoma opraHonaoB TpaHCMeMOpaHHoro TpaHcnopTa: mhotohhc- 
jieHHbix, rjiyOoxHx HHBarHHauHH 6a3ajibHOH MeMOpaHbi h npHyponeHHbix x hhm b CBoeM 
pacnojioxceHHH xpynHbix mhtoxohjiphh. 3th xce CTpyxTypbi xopomo pa3BHTbi b snHTejiHH 
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Kronborgia (Bresciani, Koie, 1970; Koie, Bresciani, 1973; Williams, 1988, 1990, 1991, 
1993). H3BecTHO, hto MHorne Mopcxne 6ecno3BOHOHHbie nojiynaiOT HeoOxoxiHMbie xuih 
XH3He^e5iTejibHOCTH BemecTBa He TOJibKO c nnmeH, ho h Henocpe^CTBeHHO H3 MOpCKOH 
Bojxu nepe3 noKpoBbi Tejia (Southward, Southward, 1972, 1982; KoMeH^aHTOB, XjicOobhh, 
1989). BepOHTHO, Taxan cnocoOHOCTb k ycBoeHHio pacTBOpeHHbix opraHHHecxnx BemecTB 
nepe3 noKpoBbi y npe^KOB paccMaTpHBaeMOH cjjHJioreHeTHHecxoH bctbh He TOJibKO nponBH- 
jiacb b CTpoeHHH 3nHTejiH5i Urastoma cyprinae , ho h no3BOJiHJia nepeiiTH k 3H^onapa3HTH3- 
My. OeKaMnHH^bi pozia Kronborgia , ABJUnomnecfl napa3HTaMH reMOuejin paKOo6pa3Hbix, 
OHeBH^HO, nojiynaiOT TaxHM o6pa30M BnojiHe jjocTaTOHHoe kojihhcctbo nHTaTejibHbix Be- 
mecTB h nosTOMy coxpamuoT CTpyKTypy snHTejiHH, 6jiH3KyK) k npe^KOBOH. Notentera 
ivanovi Taxxce othochtch k (JjexaMnHHaaM h jiniueHa KHiiieHHHKa, OflHaxo 3tot bha 
napa3HTHpyeT b KHiueHHHKe nojinxeTbi Nephthys ciliata. BeponTHO, nojiyneHHe nnmn 
Hepe3 nOKpOBbl B 3THX yCJIOBHHX COnpHXCeHO C OoJIbLHHMH CJIOXCHOCTHMH. ll03T0My 3nHTe- 
jihh 3Toro BHjja npeTepneji 6ojiee cymecTBeHHbie H3MeHeHHH h 3aMeTHO OTJiHnaeTCH ot 
noKpoBOB Urastoma h Kronborgia (KopHaxoBa, MapneHKOB, 2000). CTpyxTypbi, o6ecne- 
HHBaiomHe TpaHCMeMOpaHHbiu TpaHcnopT, b snHTejiHH Notentera ivanovi flOCTHraiOT rn- 
nepTpo^npOBaHHoro pa3BHTHn: 6a3ajibHbie h h Barn Harm h pacninpHiOTCfl h b ^opcajibHOM 
3nHTeJIHH npH 06 peTaK)T BH# OrpOMHbIX OT^eJlbHblX UHTOnjia3MaTHHeCKHX OTpOCTKOB, «CTO- 
hluhx» Ha 6a3ajibHOH njiacTHHxe snHTejiHH, mhtoxoh^Phh oneHb KpynHbie, hx kojimhcctbo 
3HanHTejibHO npeBbimaeT pa3BHTHe Bcex ocTajibHbix komhohchtob kjictkh. 

CeHCHJijibi. O^HopecHHHHbie ceHCHJiJibi U. cyprinae MopcjxuiorHHecKH pa3JiHHaiOTCfl, 
o^HaKO b uejiOM He Bbixo^HT 3a paMKH pa3HOo6pa3HH, npncymero OflHopecHHHHbiM peuen- 
TOpaM Typ6ejui5ipHH. Tax, ceHCHJuibi nepBoro (HanOojiee MHoroHHCJieHHoro) THna cxo^Hbi 
c ceHCHjuiaMH, oOHapyxceHHbiMH y Proseriata (Bedini e. a., 1975; Tyler, 1976; Ehlers B., 
1977; Ehlers, Ehlers, 1977), Macrostomida (Klauser, Tyler, 1987), Tricladida (Storch, 
Abraham, 1972; Tyler, 1976), Rhabdocoela (Ehlers, Sopott-Ehlers, 1993) h napa3HTnnec- 
khx Typ6ejiJi5ipHH Temnocephalida (Rohde, 1987; Joffe e. a., 1995). Pa3JiHHHe Mexqjy 
ceHCHjuiaMH 3Toro THna y ypacTOMbi h ceHCHjuiaMH CBoGottHOxcHBymnx TypGejumpHH 
coctoht b tom, hto ceHCHJuibi nocjiejmnx o6biHHO He BbiCTynaioT 3a ypOBeHb anHKajibHOH 
noBepxHOCTH 3nHTejiH5i. HanpOTHB, hm CBOHCTBeHHa TeH^eHUHH k norpyxceHHK) HHxce 
3Toro ypoBHH, xoth oObiHHbie OOTopecHHHHbie peuenTopw Typ6ejui5ipHH Hnxoraa He aocth- 
raiOT Toro ypOBHH norpyxceHHH, KOTOpbin cbohctbch BOpOTHHHKOBbiM peuenTOpaM (cTepeo- 
peuenTopaM). CeHCHJuibi U. cyprinae (xpoMe ceHCHJiJi III THna) 3aMeTHO BbmaioTCH Bbirne 
ypOBHH snnTejiHH. Taxoe nojioxceHHe ceHCHJui b snuTejinn xapaxTepHO ajih napa3HTnne- 
ckhx Temnocephalida. 

CeHCHJuibi II THna OTJIHHaiOTCH BbICOKOH CeKpeTOpHOH aKTHBHOCTbK). B 3TOM OTHOme- 
hhh ohh cxoziHbi c BOpOTHHHKOBbiMH peuenTOpaMH Typ6ejui5ipHH (Ehlers U., 1977; Korna- 
kova, Joffe, 1996). Oxmaxo hx cfjopMa He HMeeT c TaxoBbiMH Hnnero o6mero h 6jiH3xa k 
cjiopMe oObiHHbix OAHOpecHHHHbix ceHCHJiJi. Heo5xoztHMO OTMeTHTb, hto cymecTByeT Tep- 
MHHOJiorHHecxaH nyTaHHua b onncaHHH ceHCHJui TypOejuiflpHH h Neodermata — b aHmo- 
H3biHHOH jiHTepaType «collar»-peuenTopaMH y hhx Ha3biBaioT coBepiueHHO pa3Hbie CTpyx- 
Typbi. y TypOejumpHH 3to peuenTOpbi, pecHHHxa KOTOpbix CHJibHO norpyxceHa HHxe ypoBHH 
snHTejiHH Ha jjho Ooxajia, o6pa30BaHHoro annxajibHOH nacTbio peuenTOpa, h oxpyxceHa 
flJIHHHblMH MHKpOBOpCHHKaMH C MHKpOCjjHJiaMeHTaMH, 06pa3yi0mHMH BOpOTHHHOK BOKpyr 
peCHHHKH. HhCJIO TaKHX MHKpOBOpCHHOK (Ha3bIBaeMbIX TaKXCe CTepeOUHJIHMH) o6bIHHO 8, 
ho MOxceT BapbHpOBaTb y HexoTOpbix bhaob h aocTnraTb 11. «Collar»-peuenTOpbi Neoder¬ 
mata HMeioT xapaxTepHbie 3JieKTpoHHO-njiOTHbie KOJibua, oxpyxcaiomHe xopemox h Bceraa 
jiexcamne b HepBHOM oxoHHaHHH HHxce ypOBHH annxajibHOH nacTH xiecMocoMbi. CnHTaeM 
uejiecoo6pa3HbiM npnMeHHTb no othouichhio k cooTBeTCTByiomHM peuenTOpaM TypOejuiH- 
pnn TepMHHbi «BopoTHHHKOBbiH» hjih «CTepeopeuenTop», Taxxce ObiTyiomne b JiHTepaType. 
HeBOpOTHHHKOBblH O^HOpeCHHHHblH peijenTOp CO 3HaHHTeJIbHbIM KOJIHHeCTBOM MCMOpaH- 
Hbix ny3bipbKOB b ^eH^pHTe h anHKajibHOH odnaern ceHCHJuibi 6bui oOHapyxceH y cbo6oa- 
HOxcHBymen Notocaryoplanella glandulosa (Proseriata) (Ehlers, Ehlers, 1977). 

CeHCHJuibi III THna b uejiOM cxoxiHbi c ceHCHjuiaMH I THna U. cyprinae , pa3JiHHH5i 
coctoht TOJibKO b OTcyTCTBHH MHKpOBOpCHHOK h ^opMe pecHHHHoro KOpemxa. PeuenTOpbi 
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cxoflHOH CTpyKTypbi, jiHiueHHbie anHKanbHbix mhxpobopchhox, o6HapyxceHbi y cboOo^ho- 
xcHByiuHx Rhabdocoela (Rohde e. a., 1988). Chmaxo paHee y njiaTO# CTOJib jyiHHHbie 
ynacTKH flemtpnTOB, 3ajieraiomHe b 3nnTejiHH, OTMeneHbi He 6buiH. 

CeHCHJuibi IV Tnna, b uejiOM HMeiomne AOCTaTOHHO TnnHHHyio j\nn ceHCHJUi TypOejuia- 
Phh CTpyKTypy, OTjiHnaiOTca «pa3JioxMaHeHHbiM» KopeuiKOM. PaHee HaMH 6buia onncaHa 
ceHCHJuia c KopeuiKOM nojtoOHoro CTpoeHna y Bothrioplana semperi (Seriata) (Kornakova, 
Joffe, 1996), o^Haico moxcho KOHCTaTHpoBaTb, hto Taxaa CTpyxTypa xopemxa aBjiaeTca 
oneHb pe^KOH ana peuenTopoB Typ6ejuiapnH. CeHCHJuia 3Toro Tnna cxojma c ceHcnjuion 
B. semperi h no yjibTpacTpyKType HepBHoro OTpocTKa: b o6ohx cjiynaax flemtpnTbi rnnpo- 
Kne h b hhx Ha6jHO^aiOTC5i MeM6paHHbie ny3bipbKH. 

Mopcj)OjiorHHecKoe pa3HOo6pa3ne ceHCHJUi b 3nnTejiHH U. cyprinae oO^acHaeTca, no- 
BHOTMOMy, cjioxcHOCTbio 6nojiorHHecxHx a^anTauHH 3Toro BH^a. Ilo HauiHM HaOmofleHnaM, 
ypacTOMbi 3aceji5HOT ,aajiexo He Bcex B03M0)KHbix xo3aeB BHyTpn BHeume e^HHOH nonyjia- 
Uhh Mytilus edulis. Tax, Ha jiHTopajin o. MaTpeHHH, B03Jie KOToporo 6bm co6paH MaTepnaji 
jinn flaHHOH pa6oTbi, mhoth Be3^e npncyTCTByiOT b 6ojibmoM xojiHnecTBe. Chmaxo 3Hann- 
TejibHbin ypoBeHb 3apaxceHHOCTH ypacTOMaMH c HHTeHCHBHOCTbio 10—15 nepBen Ha xo3a- 
HHa 6bui oOHapyxceH TOjibKO Ha o^hom HeOojibiuoM ynacTxe jiHTopajin, b jtpyrnx MecTax 
ypacTOMbi npncyTCTBOBajiH e^HHHHHO. Eojibiuaa nacTb nonynauHH M. edulis He 6bma 
3apaxceHa. HtoOm cyanTb, xaxne xoHxpeTHO ycjiOBna orpaHHHHBaiOT pacnpocTpaHeHne 
U. cyprinae , ^aHHbix noxa He^ocTaTOHHO. 

B ceHCHJuiax I, IV h V thhob OTMeneHbi HeGojibinne cxonjieHna 3JiexTpoHHO-njiOTHoro 
MaTepnajia b annxajibHOH oOnacTH jiaTepajibHbix MeMOpaH ceHCHJUi Bbirne ypoBHa ^ecMO- 
com. Taxne CTpyxTypbi ^ocTaTOHHO oObiHHbi ana ceHCHJUi TypOejmapHH (Rohde e. a., 1988), 
xoTa HMeiOTCH jtajiexo He Bcema. HyxcHO no^nepxHyTb, hto 3th 3JiexTpoHHO-njiOTHbie 
CTpyxTypbi, AOCTnraiOHXHe HHoraa ^OBOJibHO CHjibHoro pa3BHTna h BHeuiHe HHoma noxo- 
xcne Ha «xojuiapbi» peuenTopoB Neodermata (Sopott-Ehlers, 1984), b OTJiHHHe ot nocnefl- 
hhx CBoen ancTajibHOH nacTbio Bcema npnjieraiOT x MeM6paHe peuenTopa Bbirne ypoBHa 
^ecMOcoM. Ilocxojibxy cpe^H Bcex H3yneHHbix Typ6ejuiapHH U. cyprinae cjmjioreHeTHHecxn 
HanOojiee 6jiH3xa x Neodermata, OTcyTCTBHe b onHcaHHbix ceHCHJuiax 3Toro BH^a HacToa- 
UtHX XOJIJiapOB n03B0JI5ieT CHHTaTb, HTO HaJIHHHe XOJIJiap-peuenTOpOB aBJiaeTCa hcthhhoh 
CHHanoMopcJiHeH Neodermata. TaxnM o6pa30M, x HacToameMy BpeMeHH H3 5 yjibTpacTpyx- 
TypHbix CHHanoMopcJ)HH, Bbi^ejieHHbix 3jiepcoM jyia Neodermata (Ehlers, 1985), hcthhhw- 
mh CHHanoMopcJiHaMH oxa3biBax)Tca TOJibxo ase: HajiHHne norpyaceHHoro chhuhthh c 
MHOxcecTBeHHbiMH uHTonjia3MaTHHecxHMH MOCTHxaMH, Tax Ha3biBaeMoro TeryMeHTa, h 
HariHHHe xojuiap-peuenTopoB. OcTajibHbie CHHanoMopcfiHH oxa3biBaiOTca jih6o njie3HOMopcj)- 
HbiMH npH3HaxaMH, jih6o MoryT B03HHxaTb b pa3JiHHHbix rpynnax njiaTO# xax napajieji- 
jiH3M. Tax, njie3HOMop(J)HbiMH npH3HaxaMH oxa3ajincb aByxxjieTOHHbin uhptouht (Rohde, 
1988; Rohde e. a., 1995) h cnepMHoreHe3 c (JiopMHpoBaHHeM Me^naHHoro OTpocTxa, 
aBjiaioutHHca BapnaHTOM cnepMHoreHe3a c peBepTHBHOH MHrpauneH a^ep (Kornakova, 
Joffe, 1999). OTcyTCTBHe xpaHnajibHoro xopemxa snHTejinajibHbix pecHnnex MoaceT bo3hh- 
xaTb He3aBHCHMO b pa3Hbix rpynnax Typ6e;uiapHH h He Bcer^a b CBa3H c napa3HTH3MOM 
(Bedini, Papi, 1974; Rohde, 1994). 


IIojio^eHHe TypSejiJiHpHH po^os Urastoma, Genostoma h Ichtyophaga 
b cHCTeMe Turbellaria 

B cooTBeTCTBHH c chctcmoh TypOejmapnH, npnHaTOH b HacToamee BpeMa (Ehlers, 
1985), TypOejuiapHH sthx po^OB oObiHHO othochjih x no^OTpa^y Combinata OTpajta 
Prolecithophora Ha ocHOBaHHH cjie^yioutHx npn3HaxoB: rnoTxa Tnna «pharynx plicatus», 
BbntBHraioutaaca («pharynx plicatus variabilis»), napHbie jiaTepajibHbie repMOBHTejuiapnH 
(y Genostoma) hjih repMapnn (y Urastoma h Ichthyophaga ), 3ajtHee opo-reHHTajibHoe 
OTBepcTne. OjtHaxo yxce ^aBHO npnHa^jiexcHOCTb 3thx TypOejuiapHH x Prolecithophora 
nojtBepraeTca coMHeHnaM, h b paae pa6oT npnHajuiexcHOCTb hx x 3TOMy OTpajty yxa3biBaeT- 
ca ycjiOBHO b cxo6xax (Nouri-Srai'ri e. a., 1990; Rohde e. a., 1990; Tyler, Tyler, 1997). 
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IloflBjieHHe HOBbix yjibTpacTpyKTypHbix uaHHbix no Prolecithophora, BbinBneHne BaxHOCTH 
una cncTeMaTHKH h cjmnoreHHH njiocKHx nepBen Taxnx npH3HaKOB, xa k ynbTpacTpyxTypa 
uhptouhtob (Rohde e. a., 1995; Rohde, 2001) h xapaxTep cnepMnoreHe3a (Justine, 1995; 
Watson, Rohde, 1995; Kornakova, Joffe, 1999), a Taioxe pe3yjibTaTbi MonexynnpHoro 
aHanH3a cjmnoreHHH TypOennapnii (Littlewood e. a., 1999a, 1999b; Littlewood e. a., 2001) 
no3BOJi5noT noflBeprayTb nepecMOTpy CHCTeMaTHnecxoe nonoxeHHe sthx TypOennapnii. 
YjibTpacTpyKTypHbie uaHHbie CBHueTenbCTByioT, hto una TypOennapnii Prolecithophora 
xapaxTepHbi uhptouhtm, cocToniune H3 ouhoh xneTXH (Ehlers, 1989; Watson, Rohde, 
1997), a Taioxe cnepMHH, jinineHHbie xciynixoB (Christensen, 1961; Ehlers, 1981, 1988; 
Newton, 1975; Rieger, 1981; Sopott-Ehlers, Ehlers, 1986; Schmidt-Rhaesa, 1993) h 
oOnauaioiUHe cjioxhoh BHyTpncnepMHeBon MeM6paHHon chctcmoh, Hajinune xoTOpoii 
cwraeTCfl CHHanoMop^HbiM npn3HaKOM 3Toro OTpaua (Ehlers, 1988; Watson, Rohde, 
1995). CBe,aeHH5i no ynbTpacTpyxType Urastoma w Genostoma HeMHoroHHcneHHbi, ouHaxo 
ohh no3BOJiHK)T cuenaTb bmbou o tom, hto uaHHbie poubi He npnHa^jiexcaT k Prolecithopho¬ 
ra. Tax, noxa3aHO, hto uhptouhtm Urastoma othocatca x UByxxneTOHHOMy Tuny (Rohde 
e. a., 1990), cnepMHH xax Urastoma , Tax n Genostoma UByxxayrHxoBbie, HHxopnopnpo- 
BaHHoro Tnna (Watson, 1997; Hyra, 1994). Eonee Toro, cnepMnoreHe3 Urastoma non- 
HOCTbio H^eHTHneH cnepMHoreHe3y Neodermata, t. e. npoTexaeT c cj)opMHpoBaHHeM Meun- 
aHHoro OTpocTxa. no uaHHbiM Poue, uhptouht Ichthyophaga coBepmeHHO cxoueH c 
unpTOUHTaMH Proseriata h Neodermata (Rohde, 2001). PaHee Mbi yxce Bbicxa3biBajin 
npeunonoxeHne o bo 3 mo>khoh cJmnoreHeTHHecxoH 6 jih30cth Urastoma , Genostoma n 
Ichthyophaga (Joffe, Kornakova, 1998; Kornakova, Joffe, 1999). IIpoBe^eHHbiH JlnTTJiBy- 
UOM MOJiexyjiapHbiH aHajiH3 nonHOCTbio nouTBepnnn Hauie npeunonoxceHne o poucTBe sthx 
T yp6ejui5ipHH, a Tax*e 06 nx 6 jih30Cth x cjiexaMnHHnaM (Littlewood e. a., 1999a, 1999b). 
B to xce BpeMa Ha nojiyneHHbix hm cJmnoreHeTHHecxHx cxeMax bhuho, hto nponeuHTOcjiopbi 
cpaBHHTejibHO uanexn ot stoto CTBOJia npeBa Platyhelminthes h OTneTjiHBO rpynnnpyiOTCfl 
c Rhabdocoela. PaHee Bbicxa3biBajiocb MHeHne o bo 3 moxchoh 6jih30cth Urastoma h Geno¬ 
stoma x Rhabdocoela. OcHOBaHneM nna 3Toro cnyxcnnn xax paHHne, HenocTaTOHHO nou- 
poOHbie ^aHHbie no CTpoeHHio cnepMneB (Rieger e. a., 1990), Tax h cxouctbo b CTpoeHHH 
MycxyjiaTypbi Urastoma h HexoTopbix Rhabdocoela (Hooge, Tyler, 1999). OnHaxo yjibTpa- 
CTpyxTypa uhptouhtob h xapaxTep cnepMHoreHe3a a6cojnoTHO npoTHBopenaT TaxoMy 
cOjiHxceHHio. MonexynnpHbie uaHHbie Taxxce He nonTBepxcnaiOT sto MHeHne. TaxHM o6pa- 
30 m, TypOejuiapHH pouoB Urastoma , Genostoma h Ichthyophaga He MoryT 6biTb noMemeHbi 
HH B OUHH H3 COBpeMCHHblX OTpAflOB TypOeJIHHpHH. Mbi CHHTaeM, HTO HMeiOLUHXCfl UaHHbIX 
UOCTaTOHHO unn Toro, hto 6 m BbiuejiHTb TypOenjinpHH pouoB Urastoma , Genostoma h 
Ichthyophaga b caMOCTOATenbHbiH OTpau Urastomida. 


3 warH 03 OTpaua Urastomida ord. nov. 

TeJIO OXpyrjIO-UHJIHHUpHHeCXOe, £0 3 MM UJIHHbl, C peCHHHHbIM nOXpOBOM, XOTOpblH 
MOxceT 6biTb peuyuHpOBaH b uopcanbHOH oOnacra (y Genostoma). Ha nepeuHeM xoHue Tena 
pacnojioxeH annxanbHbiH (cjipoHTanbHbiH) x<ene3HCTbiH xoMnjiexc. CraTOUHCT OTcyTCTByeT. 
OuHa napa rna3 HMeeTcn (y Urastoma h Ichthyophaga) hjih OTcyTCTByeT (y Genostoma). 
Ha 3auHeM xoHue Tena pacnonoxceHO opo-reHHTanbHoe OTBepcrae. TjiOTxa cxnaunaTan, 
BbiuBnraioutancn (pharynx plicatus variabilis). npaMaa MemxoBHUHan xrnuxa TflHeTcn xne- 
peuH h uocTnraeT oOnacTH xcene3 $poHTanbHoro xoMnnexca. ^KeHCxan nonoBan CHCTeMa 
npeucTaBjieHa napHbiMH naTepajibHbiMH repMOBHTennnpHAMH (y Genostoma) hjih repMa- 
Phhmh h napHbiMH naTepajibHbiMH BHTejumpHflMH (y Urastoma h Ichthyophaga). ^KeHCxne 
nonoBbie npoTOXH TflHyTcn X3aun h OTxpbiBaiOTCfl b opo-reHHTanbHbin aTpnyM. Myxcxan 
nonoBan CHCTeMa npeucTaBjieHa cJiojuiHxyjiHpHbiMH ceMeHHHxaMH, hhcjio xoTopbix He Me- 
Hee 2. CeMeHHHXH MoryT pacnonaraTbcn ot nepeuHero xoHua Tena no3aun M03ra jxo 3auHeii 
TpeTH Tena. KonynnTHBHbiH annapaT HMeeTcn (y Genostoma) nnn OTcyTCTByeT (y Urastoma 
h Ichthyophaga). CnepMHH c UByMfl HHxopnopnpOBaHHbiMH axcoHeMaMH. UnpTOUHTbi co- 
CTonT H3usyx xneTOx. napa3HTbi 6ecno3BOHOHHbix. Otp^u couep^HT Tpn ceMencTBa. 
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CeM. Urastomidae — napa3HTbi mojijiiockob Lamellibranchia, BCTpenaiOTCfl b Mopax 
ceBepHOH ATjiaHTHKH. CeMeHCTBO co^epxcHT o^hh ^ocTOBepHbiH BHfl — Urastoma cypri- 
nae (Graff, 1903) (Westblad, 1955). 

CeM. Genostomatidae — napa3HTbi panKOB po/ta Nebalia (oTpsm Leptostraca), H3BecT- 
hm H3 Cpe/uneMHoro Mopa h ceBepoaTjiaHTHHecKoro noGepextba AMepHKH. Co^epxcHT 
neTbipe BH^a: Genostoma marsiliense (Dorler, 1900), G. tergestinum (Dorler, 1900), 
G. kozloffi Hyra, 1993, G. inopinatum Hyra, 1993. 

CeM. Ichthyophagidae — napa3HTbi no^KoxcHOH coe^HHHTejibHOH TKaHH pbi6, oOHapy- 
xceHbi b ^noHCKOM Mope. Co^epxcHT ooth bha — Ichthyophaga subcutanea Syromjatniko- 
va, 1949. 

flncJ)4 )e P eH U H ajibHbiH flnarH03. Urastoma, Genostoma h Ichthyophaga OTJiHna- 
K)TC5i ot Typ6ejui5ipHH OTp5ma Prolecithophora xax CTpoeHneM uhptouhtob, Tax h crpoeHH- 
eM cnepMneB. Y Typ6ejuiapHH Prolecithophora unpTOUHTbi coctoat H3 ouhoh kjictkh, y 
TypGejijiapHH Urastomida uhptouhtm uByxKjieTOHHbie. Y Prolecithophora cnepMHH jiniue- 
hm axcoHeM h couepxcaT BHyTpeHHioK) MeMOpaHHyio CHCTeMy, CHHTaioiuyiocfl anoMopcjDHbiM 
npH3HaxoM OTpaua. Y Urastomida cnepMHH c uByMfl HHKOpnopnpoBaHHbiMH axcoHeMaMH. 

Urastomida 6jih3kh k Fecampiida, ho OTJiHnaiOTCfl ot hhx HajiHHHeM HopMajibHO 
pa3BHTOH nnmeBapHTejibHOH CHCTeMbi. HanGojiee cymecTBeHHbie pa 3 JiHHHa c Rhabdocoela 
coctoht b HajiHHHH tjiotkh 6ojiee npHMHTHBHoro THna, a Taioxe 3auHero opo-reHHTajibHoro 
OTBepCTHH, KOTopoe He Han^eHO y Rhabdocoela, pa3Hbix ranoB cnepMHoreHe3a h CTpoeHHH 
UHpTOUHTOB. 

Pa6oTa BbinojmeHa npn nouuepxcice POOH (rpaHT N° 00-04-48832a). 
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ULTRASTRUCTURE OF EPITHELIUM AND CILIARY RECEPTORS 
IN PARASITIC TURBELLARIAN URASTOMA CYPRINAE 
(TURBELLARIA, «PROLECITHOPHORA») 

AND POSITION OF THE SPECIES WITHIN PLATYHELMINTHES 

E. E. Kornakova 
SUMMARY 

Key words', parasitic turbellarians, juvenile, adult, Urastoma cyprinae, Fecampiida, Urastomida, 
ultrastructure, epithelium, transmembrane transfer, ciliary receptors. 

Ultrastructure of the epithelium of adult and juvenile Urastoma cyprinae has been studied. The 
epithelium of both adult and juvenile worms is cellular, ciliated and bears numerous microvilli. The 
cytoplasm is rich in large, numerous epitheliosomes of two types — electron-dense and with fibrillated 
content (fig. 1, a, 6; 2, a — e). Besides large secrete granules small membrane-bounded vesicles were 
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observed (fig. 2, a — e). In juvenile worms the dense epitheliosomes are less abundant and the 
fibrillated content in the second type of granules has a different structure: the fibrils are very thin and 
more densely packed forming the structures of the less electron density (fig. 3, a, 6, 61). The 
membrane-bounded vesicles in the epithelium of juvenile worms were not observed. All types of 
secrete are ejected by exocytosis (fig. 2, e\ 3, e, a). The ultrastructure of the epithelium in juvenile 
U. cyprinae is strongly similar to that in parasitic turbellarian Kronborgia, especially to the epithelium 
in a male and a larva. 

The basal lamina consists of tree layers and forms numerous deep infoldings into the epithelium 
(fig. 1, a; 2, a\ 3, a, 6, d). The basement membrane projects deep and numerous invaginations into the 
epithelium which may almost reach the apical membrane (fig. 1, a\ 2, a, 6, a; 3, d). Mitochondria are 
large and situated mainly near the projections of the basement membrane (fig. 2, 6 —a; 3, d). Such 
ultrastructure implies an intensive process of the transmembrane transfer of the dissolved organic 
substances from the sea water. The same structures were found in the epithelium of Kronborgia. 
Uptake of organic compounds through the epithelium in the common ancestors of Urastoma and 
Kronborgia could be the preadaptation to the endoparasitic mode of life in Fecampiida. 

The differencies in ultrastructure of epithelium in U. cyprinae from the White Sea and from 
Mediterranean Sea (Noury-Srairi e. a., 1990) may be explained by the differences in the method of 
fixation or by the parasitizing the another host — the mollusk Mytilus galloprovincialis. 

The ciliary receptors of five types were revealed in U. cyprinae (fig. 3, e, x; 4; 5; 6). They differ 
in the shape and length of the ciliary rootlets and in the content of the nerve processes. All receptors 
lack of the real collars typical for the receptors of Neodermata. Urastoma is most close to the 
Neodermata amond parasitic turbellarians studied thus far, and the absence of collars in receptors of 
this species testifies that the collars are the veritable synapomorphy of the Neodermata. The diversity 
in the ultrastructure and possible functions of receptors correspond to the complicated adaptations of 
this species. 

The modern molecular data as well as the ultrastructural evidence attest that parasitic turbellarians 
of the genera Urastoma, Genostoma and Ichthyophaga are relatives and cannot be included in any 
turbellarian order known. Therefore Urastoma, Genostoma and Ichthyophaga have been erected in the 
separate order Urastomida ord. nov. The diagnosis of the new order is given. 
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BmieuKa k cm. KopuaKoeou E. E. 



Phc. 1. yjibTpacTpyKTypa 3nHTejiHJi B3pocjibix Urastoma cyprinae. 

a — KJieTKa anniejina c ceKpeTOM I Twna; 6 — cexpeT I w II thiiob b anHTe;iHH; 6u — HHBarriHauHH 6a3ajibHOH 
MeM6paHbi; 6n — 6a3a^bHaa ruiacTHHKa; Z3p — rpaHyjiapHbiH 3Haoruia3MaTHHecKHH peTHKyjiyM; m — mhto- 
xoHupHH; mg — MHKpOBOpcuHKH; p — pecHHHKH; cl — cexpeT I THna; ell — cexpeT II Tuna; n — HHpo. 

MaciirraG 0.5 mkm. 

Fig. 1. Ultrastructure of epithelium in adult Urastoma cyprinae. 






Phc. 1 (npodoJiweHue). 




Phc. 2. yjibTpacTpyKTypa 3nHTejiH5i B3pocjibix Urastoma cyprinae. 

a — HHBarHHauHH 6a3ajibHOH MeM6paHbi; 6 — oaeTbie MeM6paHOH ny3bipbKH h 6a3ajibHbie HHBarHHauHw; e — 
Bbixo,a ceKpeTopHOH rpaHyjibi I Twna h 3k3ouhto3 ny3bipbKa; z — CTpoeHHe 6a3a^bHOH 3 ohm UHToruia3Mbi; Ar — 
annapaT rojibaacH; a — jiMnw^Hoe BKjuoneHHe; Mn — o/xeTbie MeM6paHOH ny3bipbKH; c — c^opMHpOBaHHe 

ceKpeTopHOH rpaHyjibi. Macurra6 0.5 mkm. 

OcTajibHbie o6o3HaHeHHH Taxwe xe, KaK Ha pwc. 1. 

Fig. 2. Ultrastructure of epithelium in adult Urastoma cyprinae. 



Phc. 3. yjibTpacTpyKTypa 3nHTeJiHJi h pecHHHHbix ceHCHJUi B3pocJibix h lOHbix Urastoma cyprinae. 

a , 6 — 3nHT6JiHH MOJioawx ypacTOM; 61 — CTpyKTypa cexpeTa II THna b 3nHTejiHH mojiohmx ypacTOM; s — 
3K30UHT03 rpaHyribi II THna; e — 3K30UHT03 rpaHyji I THna; d — aecMOCOMa Meacjiy snHTenHanbHbiMH KJieTKaMn; 
e — ceHCHjuia II THna; *c — ceHCHJiJia V THna; 6m — BHjxOH3MeHCHHaa MHKpoBopcHHKa ceHCHJiJibi; d — 
necMOcoMa; k — KHHeTocoMa; Kp — Kopemox pecHHHKH; n — ny3bipbKOBHHHbifi HefipoceKpeT Maciura6 1 mkm. 

OcTaubHbie o6o3HaHeHHJi TaKHe ace, xax Ha pwc. 1. 

Fig. 3. Ultrastructure of epithelium and ciliary receptors of II and V types in juvenile and adult Ura¬ 
stoma cyprinae. 










Phc. 4. YjibTpaCTpyKTypa ceHCHJUi I h II thiiob Urastoma cyprinae. 

a—e — ceHCHjuia I Twna; d — ceHcnjina II Tnna; nm — HeiipoTpy6oMKH; riM — ajieKTpoHHo-njiOTHbiii MaTe- 
pwa^ anMKaiibHO ot cenTHpoBaHHoro ynaCTKa aecMocoMbi. MacimaO 0.3 mkm. 

OcTajibHbie o6o3HaHeHH« TaKwe xe, KaK Ha pwc. 1 h 3. 

Fig. 4. Ultrastructure of ciliary receptors of I and II types in Urastoma cyprinae. 




Phc. 5. yjibTpacTpyKTypa ceHCmui III Tuna Urastoma cyprinae. 

o63op ceHCHJUibi h noaoxeHHe neHnpma b anHTejiHH; 6 — TepMHHajibHaa MacTb ceHCHJiJibi; de — uchjipht; 
clll — ceHCHJUia; 3 — anHTenwH. MacuiTaO 0.5 mkm. 

OcTaubHbie o6o3HaHeHH» Taicne xe, KaK Ha pwc. 1, 3 h 4. 

Fig. 5. Ultrastructure of ciliary receptors of III type in Urastoma cyprinae. 




Phc. 6. YjibTpacTpyKTypa ceHCHJUi IV THna Urastoma cyprinae. 

cpe3 Mepe3 ceHcmuiy Ha ypoBHe KopeuiKa; 6—2 — cpe3bi qepe3 aeHflpHT toh xce ceHCHjuibi Ha pa3Hbix ypoB- 

h«x. MacuiTa6 0.5 mkm. 

06o3HaweHHa Tatcne xce, xax Ha pwc. 3—5. 

Fig. 6. Ultrastructure of ciliary receptors of IV type in Urastoma cyprinae. 









